Introduction
This study will examine the relationship that existing Superfund sites have with the surrounding area and their communities. Particular significance will be placed on the socioeconomic indicators that have been determined to be indicators of environmental injustice to include racial minority, median household income, and home ownership (Rhodes 2003; Pastor et al. 2004; Bevc et al. 2007; Bowen et al. 1995) . This analysis will not focus on the original socioeconomic demographics at the time of the placement of the Superfund site; rather a current survey will be taken using Census 2000 data. Additionally, this analysis will take into account that while Illinois has an overall minority percentage of 26.5%, the mean percentage of racial minorities in Illinois counties is 7.4% and as such, could affect the outcome of the analysis (U.S.
Census Bureau 2000) . With this in mind, the factors of median household income and home ownership were added to the analysis to balance the results.
The foundation for the paradigm of environmental justice is that communities of color and low income households disproportionately and unjustly bear the burden of environmental degradation (Rhodes 2003; Bullard 1990 ; Commission for Racial Justice 1987; Mohai & Bryant 1992) . The Environmental Protection Agency, or EPA, formally defines environmental justice as "…the fair treatment and meaningful involvement of all people regardless of race, color, national origin, or income with respect to the development, implementation, and enforcement of environmental laws, regulations, and policies" (U.S. EPA 2008b). "Fair treatment implies that no population of people should be forced to shoulder a disproportionate share of the negative environmental impacts of pollution or environmental hazards due to lack of political or economic strength" (Rhodes 2003) . The struggle for environmental justice originated with the 1982 battle over the placement of a PCB laden landfill in North Carolina (Bullard & Johnson 2000) . This minority-led march, the 1979 research of Dr. Robert Bullard concerning the inequities found in the placement of landfills and incinerators in Houston, and the study by the United Church of Christ in 1987 awakened the public, as well as the federal government, to the concept of environmental injustice (Cutter 2006) . Unrestrained chemical dumping by the Hooker Chemical Company in the abandoned canal and the ensuing leakage into surrounding homes led to public awareness of the issue and the signing of CERCLA in 1980 by President Jimmy Carter (Anderton et al. 1997) . However, concern for the equitable treatment and remediation of these environmental hazards was first brought to federal attention by a U.S. General Accounting Office report in 1983 concerning the siting of environmental hazardous culminating in the decade later signing of Executive Order 12898 by President Bill Clinton in 1994 (Rhodes 2003; U.S. GAO 1983) . Executive Order 12898 mandated that all existing federal agencies develop policies concerning environmental justice (Rhodes 2003) . This has led to a more thorough examination of Superfund site assessment, listing, and their subsequent remediation as well as the more equitable siting of future environmental hazards. At present, Illinois has forty-three Superfund sites with thirty of the sites located within one hundred miles of Chicago, see Figure 1 . The objective of this research is to compare within a described radius surrounding the Superfund site the percentages of racial minorities, percentage of home ownership, and average median household income to the percentage outside of the radius. As noted earlier, particular attention will be paid to the income and home ownership differences, as 76 of the 102 Illinois counties have a minority population less than 10%, and only four counties, Cook, Alexander, Pulaski, and St. Clair, have percentages higher than the statewide percent of 26.5%. The study hypothesis is that the existence of Superfund sites will affect the socioeconomic factors of the test areas including those counties with a small racial minority presence, once the additional factors of median household income and home ownership are examined.
Methods
The geographic area that will be studied is the state of Illinois and the 22 counties that Areal apportionment will be used as the distance-based methodology to analyze the socioeconomic makeup of the neighborhoods that surround the 43 Superfund sites. This methodology is considered more precise than unit-hazard coincidence methods because "each unit's population is weighted by the proportion of the area of the unit captured by the circle" (Mohai and Saha 2006) . Areal apportionment will provide a more accurate glimpse into the neighborhoods surrounding the Superfund sites. One vital assumption that is necessitated by areal apportionment as well as all the other distance-based methods and unit-hazard coincidence methods is that the studied neighborhood's population and the accompanying demographics are evenly distributed over the area. This assumption, while not typical of an actual neighborhood, still gives researchers the best representation of demographics within the block group at this time.
A GIS layer containing the state and county boundaries of Illinois was projected to NAD 1983 Illinois StatePlane West FIPS 1202. Then using the latitude and longitudinal data from the U.S. EPA, a Superfund sites layer was created. The U.S. Census 2000 data was also added to the map as a new database file and joined to the appropriate spatial layer. Next, a database file containing the income data was added to the map, joined to the block group data, and used to create a new socioeconomic layer for Illinois. Once these layers were in place, three separate buffer zone layers were created using the individual Superfund sites as the epicenter. Buffer zones of one-mile, two-miles, and five-miles were created specifically using no dissolving of features so the Superfund sites could be individually identified in later analysis. These radii were selected based on earlier research and in an attempt to track the changes in socioeconomic impact over distance from a studied hazard (Mohai & Saha 2006; Pastor et al. 2004; Anderton et al. 1997; Bevc et al. 2007) . Using the three new zonal layers, the census and income layers were intersected with the buffer zones to create three new layers. A field was added to reflect total minority, which was calculated using all categories other than white. These categories are American Indian and Alaska Native, Asian, Black or African American, Native Hawaiian and Other Pacific Islander, Hispanic, Some Other Race, and Two or More Races. Once summed, areal apportionment was applied and the total minority for each block group was multiplied by the proportional area of the corresponding partial block group, which was determined by using the XTools Pro extension to calculate the area of each partial block group and dividing by the total area of the buffer. Areal apportionment was repeated for the socioeconomic factors of population, homeowners, total housing units, and median household income. These layers were summarized by site name and the resulting database files were moved to an Excel spreadsheet for further analysis to determine minority percentages within the buffer, which are determined by dividing proportional minority by proportional population, home ownership percentages within the buffer, which are determined by dividing proportional homeowners by total housing units, and average median household income within the buffer, which is determined by averaging the proportional median household income at each site.
The resulting databases only reflect the percentages within the three buffer zones for each site so to be effective the data had to be compared to the county outside each buffer zone, as the percentages would differ for each zonal radius. This was solved by creating a reverse clip using the existing buffer zones and the erase tool in the XTools Pro extension. This created three new layers that excluded the buffer zones, but included the rest of the county's surrounding demographics. These layers were used to clip the census and income data layer creating three new layers. Again, areal apportionment was used to analyze these layers creating values for minority percentage, home ownership percentage, and average median household income for the remaining county outside the buffer. However, in counties that contain more than one Superfund site there is no discernible way to distinguish by site so the resulting data was summarized by county and then used to compare to the results within the buffer zones. This lack of precision is common to analysis of this sort and presents a challenge for future research (Mohai & Saha 2006 ).
The resulting data were copied into an Excel spreadsheet for further analysis. This analysis consisted of dividing the resulting minority and home ownership percentages inside the buffer zone by the respective percentages calculated outside the buffer zone by county. As the buffer zone widened, the percentage difference was calculated again. This created three separate sets of percentage differences for each site within each buffer zone. The income data was treated similarly with the average median household income inside the buffer being divided by the county average outside the buffer. This resulted in a percentage that could be used for comparison purposes. The resulting percentages were ranked to determine if the sites were lower or higher than the surrounding county and if so, how far out the discrepancies continued from the site. This information was used to create graphs and cholorpleth maps that highlight the resulting discrepancies.
Results
The results of the project varied as was to be expected with such a large and diverse demographic sample as was demonstrated by the state of Illinois; however, minority, household income, and home ownership inequities were shown to exist in a majority of the affected counties particularly at the one-mile radius. The results are presented by buffer zone distance and separated into two groups. Minority results are separated from the home ownership and median household income results due to difficulties graphing percentages as high as 800% for minority differences and the much lower median household income and home ownership differences.
One-Mile Results
The one-mile results clearly reveal median household income discrepancies at 25 of the 
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Illinois Superfund Sites Refuge with a minority percentage 430.30% higher than the surrounding county, see Figure 5 .
Figure 4. Home Ownership and Median Household Income Results 2-Miles
Illinois Superfund Sites When all three socioeconomic criteria are considered, fifteen sites meet all three indicators of higher minority, lower median household income, and lower home ownership ratios at the one-mile radius. These sites are located in Boone, Bureau, DuPage, Kankakee, La Salle, Lake, Madison, McHenry, and Winnebago Counties, see Table 1 . Twelve sites meet all three criteria at the two-mile radius in Lake, Kankakee, Madison, Winnebago, McHenry, and DuPage
Counties, see Table 2 . Thirteen sites meet all three criteria at the five-mile radius in Lake,
Madison, Winnebago, Kankakee, McHenry, DuPage, and Bureau Counties, see Table 3 . Of these sites, ten meet the criteria for higher minority, lower median household income, and lower home ownership within all three radii. These sites are NL Industries/ Taracorp Identification of these impacted neighborhoods can be of salient value to city and county planners. Although individual Superfund sites have not been expressly identified as the cause of the environmental injustices discovered by this research, planners can utilize this knowledge to identify more equitable placement for future environmental hazards. Additionally, policies can be implemented to ameliorate the affected neighborhoods, cities, and counties returning them to viable, thriving neighborhoods unaffected by the blight of the nearby toxic site (Pastor et al. 2005 ). shows an increasing home ownership ratio as you move away from the site beginning with 36%
at one-mile, raising to 83.7% at two-miles, and to 95.2% at five-miles.
Statistical analysis using an independent samples t-test was conducted to verify if there were significant differences between the ratios of each socioeconomic criterion at each distance inside the buffer and outside the buffer. Only the minority percentages showed significant differences and then only at one-mile (t=2.053, df=84, P<.05) and two-miles (t=2.139, df=84, P<.05). In addition, a Pearson's product moment correlation analysis was conducted to explore the relationship between the socioeconomic factors of median household income, home ownership, and minority ratio. A highly significant negative relationship exists between median household income and minority ratio (r=-.484, df=42, P<.01) and between minority ratio and home ownership (r=-.578, df=42, P<.01). A highly significant positive relationship exists between median household income and home ownership (r=.616, df=42, P<.01). These significant relationships validate the addition of median household income and home ownership to environmental justice research. 
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Conclusion
The primary results of this project indicate that environmental injustice demographic markers are found in Illinois. As recently as 2000, conditions were being met in Illinois for environmental injustices within the one-mile, two-mile, and five-mile radii. This implied vulnerability to injustices can be further complicated by the continued placement of new Toxic Release Inventory sites (TRI's), landfills, or other environmental hazards. Secondly, of the 22 counties that contain Superfund sites, fourteen have minority percentages lower than 10% and of these fourteen, seven display environmental inequities that would not be apparent in a minority only analysis. This validates the premise that socioeconomic factors of median household income and home ownership are impacted by proximity to an environmental hazard and as such can be a valuable addition to environmental justice research. Ironically, the two sites that exhibit the greatest minority discrepancies are in Bureau and Williamson Counties, which have minority percentages of 3.2% and 4.7% respectively. This analysis, unlike other GIS based research, uses inclusive buffer zones rather than annular buffer zones that would individualize the socioeconomic demographics from the epicenter to the one-mile radius, the one-mile to the two-mile radius, and the two-mile to the five-mile radius. Use of the inclusive buffer could obscure some of the specific data pertaining to the change in socioeconomic demographics over distance. Further research will implement this form of annular buffer analysis for added precision. In addition, the challenge of separating the data by site in counties with more than one Superfund site will be addressed in the future to again increase the accuracy of the research. Furthermore, supplementary research is required to track the past, present, and ongoing placement of environmental hazards in conjunction with these counties in Illinois. Alternatively, a qualitative study of the populace within the affected neighborhoods could increase our understanding as planners and researchers of a community's response to living adjacent to an environmental hazard. Lastly, a longitudinal study of affected Illinois counties, to include mapping of the placement of other environmental hazards, would institute a significant step toward a fuller understanding of environmental injustice in Illinois.
